Comorbidity of personality disorders (PDs) and substance use disorders (SUDs) is common in clinical practice. Borderline PD and antisocial PD are particularly found to be associated with SUDs. Our review suggests that the overall prevalence of PD ranges from 10% to 14.8% in the normal population and from 34.8% to 73.0% in patients treated for addictions. Even though the types of PD seen in patients with drug and alcohol use disorder are similar, the prevalence of any PD is higher among patients with drug use disorder than alcohol use disorder. The higher comorbidity between these two conditions has been explained by a primary personality pathology followed by a secondary development of a SUD. The comorbidity with PD positively correlates with the severity of the SUD. Comorbid PD among patients with SUDs is a predictor of poor prognosis in terms of poorer treatment response and outcome. Psychotherapy is the mainstay of treatment in comorbid condition with dialectical behavioral therapy, dynamic deconstructive psychotherapy, and dual-focused schema therapy having the most evidence base. Pharmacotherapy is primarily indicated for the acute crisis management or for the treatment of other comorbid conditions such as psychosis and depression. However, the evidence is insufficient as of now to suggest one treatment over the other. Further research is required to identify more efficacious treatment approaches for this comorbidity.
INTRODUCTION
Personality disorders (PDs) are defined as enduring patterns of inner experiences and behaviors that markedly deviate from the expectations of the individual culture. [1] As per the American Psychiatric Association, these disorders and associated traits are inflexible and pervasive in nature, with their onset in adolescence and early adulthood. These traits are stable over time and lead to significant impairment to the individual and others.
The Diagnostic and Statistical Manual of Mental Disorders -5 th edition (DSM-5) describes a total of 10 PDs divided into 3 clusters: cluster A includes paranoid, schizoid, and schizotypal PD; cluster B includes antisocial, borderline, histrionic, and narcissistic PD; and cluster C includes avoidant, dependent, and obsessive-compulsive PD. [1] ICD-10 also provides a classification of PDs and contains a total of 10 specific PDs. [2] DSM-5 also describes a more hybrid classification of PD in Section III. This alternative model of PD characterizes them by criterion A, that is, disturbances in self and interpersonal functioning and criterion B, that is, pathological personality traits. The personality traits are divided into five domains, which include negative affectivity, detachment, psychoticism, disinhibition, and antagonism.
In this narrative review, we tried to answer four questions regarding the comorbidity of the substance use disorders (SUDs) with PD: (1) What is the evidence that PD and SUDs commonly coexist? (2) What is the available literature on the etiopathogenesis of this comorbidity? (3) How does the comorbidity impact the course and prognosis of the SUDs? (4) What is the evidence base about the best available treatment for this group? This narrative review aims to provide an overview of the available literature on the selected topic.
We searched multiple scientific search engines including PubMed, PubMed Central, and Google Scholar. The search terms used include, but are not limited to, "personality," "personality disorder," "substance use disorder," "drug use disorder," "substance abuse," "substance use," "addiction," "dependence," "substance dependence," "drug dependence," "drug addiction," and various combinations of these terms. We only included English language studies in this review. Studies published till October 2017 were retrieved and included in this review.
EPIDEMIOLOGY OF COMORBID PD AND SUDs
Prevalence of PD The epidemiology of PD is less well understood as compared to the other mental disorders because of the difficulty in their assessment in surveys. However, the rates of PD vary between 4% and 15% depending on the study setting and population under survey. [3] [4] [5] A study conducted in seven countries spread over five continents reported a point prevalence of 6.1%, with the highest rates in North and South America and the lowest rates in Europe. [6] The prevalence of PD is especially higher among patients seeking treatment than in those not in contact with a health facility, and among people coming in contact with the criminal justice system. [7] Almost 50% of people coming in contact with the psychiatric setting and more than two-thirds of people coming in contact with the criminal justice system suffer from one or other PDs. [8] [9] [10] 
Prevalence of PD among patients with SUDs
A great number of studies done till date suggest that the prevalence of PD is higher among patients with SUDs as compared to the general population [ Table 1 ]. [11] [12] [13] [14] [15] [16] [17] [18] This is especially true for antisocial, borderline, avoidant, and paranoid PD. The overall prevalence of PD ranges from 10% to 14.8% in the normal population and from 34.8% to 73.0% in patients treated for addictions, with a median of 56.5%. [11] Similar findings have also been found among patients with SUDs who are currently not seeking treatment, suggesting that the apparent higher prevalence of PD cannot be only contributed to Berkson's bias. [19] In a more recent study, comorbidity of PD was found in a total of 46% of patients with SUDs, with two most common PDs being antisocial PD (ASPD) (16%) and borderline PD (BPD) (13%). [20] The comorbidity with PD positively correlates with the severity of the SUD. [21] These studies suggest that patients with SUDs commonly suffer from one or other kind of PD.
Prevalence of SUDs among patients with PD
SUDs are also commonly found in patients with PD, especially BPD and ASPD. [22] [23] [24] Among patients with a PD, the risk of comorbid alcohol use disorder is increased by fivefold while the risk of drug use Table 1 
: Prevalence rates of PD among patients with substance use disorders

Study Country Sample Sample size (n) Any PD (%) ASPD (%) BPD (%)
Brooner et al. [13] USA Opioid-dependent men and women admitted to the outpatient methadone clinic Driessen et al. [14] Germany Alcohol-dependent patients seeking treatment 250 33.6 4.4 3.2 Kokkevi et al. [15] Greece Drug dependent patients admitted to drug-free treatment services 226 59.5 33.5 27.7
Morgenstern et al. [16] USA Alcohol-dependent patients 366 57.9 22.7 22.4 Rounsaville et al. [17] USA [20] Norway Patients with substance use disorders admitted to inpatient or outpatient treatment NA -Not available, PD -Personality disorder, ASPD -Antisocial personality disorder, BPD -Borderline personality disorder disorder is increased by 12-fold. [23] The comorbidity also depends on the type of PD. For example, studies suggest SUDs to be one of the most common psychiatric comorbidities among patients with BPD, with a lifetime prevalence of around 78%. [25] Another study reported that almost half of the BPD patients also exhibited SUDs. [26] A study reported rates of 47% and 22% for alcohol and drug dependence, respectively, among patients with BPD. [23] Overall, the odds of substance use, including tobacco, alcohol, and illicit drugs, are higher among patients with the BPD as compared to the general population. [25] 
ETIOPATHOGENESIS OF COMORBID PD AND SUD
PD and SUDs cooccur at rates that far exceed their individual prevalence rates among the general population, suggesting that both these conditions are interlinked causally. Various hypotheses have been postulated to explain their relationship, including primary PD leading to secondary substance abuse and SUDs, trauma related to SUD causing personality changes, and common biological factors causing impulsivity and impulse control problems leading to PD and SUD. [27] Symptomatic model of SUDs, which suggested that substance use among the patients with PD was a symptom of underlying personality problems and that substance use was a part of "pre-addictive" personality, is now largely discarded. [28] Current understanding of this comorbidity suggests a presence of a primary personality pathology leading to the development of secondary SUD. [27] This has been proven by a plethora of evidence, including longitudinal studies, reporting prediction of later onset of SUD by personality factors during adolescence and early adulthood as well as retrospective studies suggesting precedence of personality psychopathology in a large number of patients with SUDs. [11] However, it is important to note here that personality pathology is neither exclusive nor essential for all the cases of SUDs.
Various causal or developmental pathways have been hypothesized till date which may explain the development of SUDs among PD patients, suggesting personality problems to be an important etiological factor. Among them, three developmental pathways may explain the observed high comorbidity between PD and SUDs. These pathways include (1) the behavioral disinhibition pathway, (2) the stress-reduction pathway, and (3) the reward-sensitivity pathway. [11, 29] Among these three, the behavioral disinhibition pathway has been the best documented in the literature and might account for the observed high comorbidity between PDs such as ASPD and BPD and substance use. [11, 29] The pathway suggests that traits such as high anti-sociality and impulsivity, along with low harm avoidance, are associated with a higher risk of drug and alcohol use. Similarly, stress-reduction pathway suggests that individuals with high scores on neuroticism traits, anxiety, and stress reactivity are more prone to use substances during stressful life events as a part of self-medication. [11] This self-medication pathway has been extensively studied in relation to alcohol use and accounts for mainly later onset of alcohol use disorder, especially among females. The third pathway, the reward-sensitivity pathway, suggests higher use of substances (especially cocaine and other stimulants) among individuals with high novelty-seeking, reward-seeking, or extraversion.
Biological aspects of the comorbidity
The developmental pathways from PD to substance use can also be explained in terms of biological aspects [ Figure 1 ]. [30] For example, the dimension of constraint includes the tendencies toward behavioral restrain and impulsivity. [30] Multiple neuroimaging and neuropsychological studies suggest the role of prefrontal cortex-basal ganglia network in the (dis) inhibition and impulsivity domain. [31] [32] [33] One of the most important brain regions involved in the higher order dimension of constrain is the right lateral inferior frontal gyrus. [30] [31] [32] [33] Low level of constrain (i.e., disinhibition) is commonly found in patients with SUDs. Even the non-affected biological siblings of patients with SUDs also show similar deficits in response inhibition on neuropsychological testing, along with similar abnormalities in prefrontal-striatal circuitry (including reduced right lateral inferior frontal gyrus fiber tracts integrity). [34, 35] Impaired control of negative emotions correlates with the reduction in gray matter in the inferior frontal gyrus. [34] The role of dopamine in the behavioral disinhibition has also gained a lot of research attention over the years. [36] [37] [38] [39] Similarly, the trait of neuroticism represents the sensitivity to punishment signals. Persons with high neuroticism scores are more likely to be affected by negative emotional states (such as anxiety, depressed mood, shame, etc.) as they respond more poorly to the stressors. [30] Various brain regions have been identified playing a major role in the expression of these affective states. These include anterior cingulate cortex (especially rostral part), prefrontal cortex (especially the ventromedial part), insula, and amygdala. [40, 41] Diminished control of anterior cingulate and prefrontal cortices over amygdala is associated with diminished control over negative affective states seen in individuals with high neuroticism. [30] Many individuals with SUDs as well as their healthy relatives show higher stress sensitivity. Interestingly, patients with SUDs also have higher comorbidity with illnesses like depression and anxiety (both of which are associated with higher neuroticism scores). [42, 43] This high neuroticism has also been linked to 5-HTT (human serotonin transporter) polymorphism, with some studies suggesting a link with the elevated amygdala activity. [44] [45] [46] [47] This may imply that 5-HTT moderates the possible role of neuroticism as an endophenotype for SUDs. [30] The third pathway involves the trait of high novelty-seeking and reward sensitivity, which is characterized by a state of strong motivation, positive affect, wanting, as well as desires. The dopamine system originating from substantia nigra and the ventral tegmental area and innervating the frontal cortex, striatum, and hippocampus has been the best studied in relation to this trait. [48, 49] Studies suggest that reward sensitivity depends on a general sensitivity to D2 receptor agonists. [50, 51] Substances themselves cause an increase in the dopaminergic transmission in the brain, suggesting the role of higher reward-seeking or sensation-seeking trait as a vulnerability or risk factor for SUDs. [52] However, several studies have suggested a positive or a protective role of this trait on SUDs, especially among adolescents, and indicated that SUD patients have a less sensitive dopaminergic system in the brain. [30, [52] [53] [54] 
IMPACT OF COMORBIDITY ON CLINICAL COURSE AND PROGNOSIS OF SUD
Generally, the clinical course and prognosis of SUDs differ when a comorbid PD is also present. Several studies suggest that comorbid PD among patients with SUDs is a predictor of poor prognosis in terms of poorer treatment response and outcome. [11, 27, 55] This also includes various problems in the therapeutic relationship between the client and the therapist, nonadherence issues, poor motivation to change, and more dropouts. In general, patients with comorbid personality and SUDs have an earlier onset of substance use problems, more severe problems of dependence (including more frequent relapses and shorter abstinence periods), increased psychopathological burden, more frequent use of other (including illegal) drugs, poorer social functioning, increased risk of suicide, and more frequent dropouts from treatment (both patient and center-initiated). [16, [55] [56] [57] [58] [59] [60] However, the evidence to the contrary also exists. Some studies do suggest that patients of SUDs with comorbid PD benefit from the treatment at least as much as those without comorbid personality problems. [61] [62] [63] [64] [65] It is important to note here that the type of comorbid PD also has a bearing on the course of SUD. For example, antisocial, borderline, and schizotypal PDs were more consistently associated with persistent alcohol, cannabis, and nicotine use disorders at 3-year follow-up as compared to other PD in a large nationally representative sample taken from the National Epidemiologic Survey on Alcohol and Related Conditions. [66] Thus, the comorbid PD exerts a negative impact on the course and prognosis of the SUDs. It has also been noted that the management of SUDs does not lead to the remission of the PD, suggesting that the treatment of SUDs alone has little impact on the course of the comorbid PD. [29] Hence, focus is required also on the management of the comorbid PD, and it should be incorporated into the drug use treatment services. The impact of PD on the stigma of SUD and the treatment seeking is unexplored till date. [67] MANAGEMENT ASPECTS OF COMORBID PD AND SUDs
Psychotherapeutic interventions Psychotherapy
Psychotherapy is the mainstay of the treatment for patients with PD. Although not much literature is available on psychotherapy of comorbid personality and SUDs, previous literature suggests the use of disorder-specific psychotherapies for which some randomized controlled trials (RCTs) are available. Three therapies have been studied using a randomized controlled design till date: dialectical behavioral therapy (DBT), dual focused schema therapy (DFST), and dynamic deconstructive therapy (DDP). Table 1 provides an overview of the RCTs done till date among patients with comorbid personality and SUDs.
As shown in Table 2 , DBT has been generally found to be effective compared to other treatment conditions in a number of good quality studies. However, the results need to be interpreted with caution considering the small sample sizes across the studies. This is also true for the studies involving DDP as a psychotherapy, the treatment which is shown to be an effective option for a range of symptoms (including substance use and suicidal behavior) across the studies. DFST does not appear to be an effective approach for such patients and requires further exploration. Based on this available literature and considering the fact that DBT is an evidence-based treatment option for female patients with BPD, DBT can be considered an effective approach for female BPD patients with comorbid SUDs. Overall, the studies included here do provide evidence for some gains in terms of treatment outcomes (both parameters, i.e., substance use and PD psychopathology), but the evidence by far is too less to provide specific clinical recommendations for their use in practice. In addition, there is very less evidence to support the superiority of one treatment over the other. All the therapies used for the comorbid conditions are of at least 6-month duration. This is an important barrier for the widespread use of these therapies in clinical practice, considering that the focus of most substance use treatment facilities on pharmacotherapy and the psychotherapy is usually time-limited. Moreover, as discussed previously, the comorbidity between the two conditions is rampant, and hence, it would be difficult to implement these therapies in resource-limited settings.
Apart from the disorder-specific psychotherapies, there are studies that explored the role of cognitive behavioral therapy (CBT) and other therapies such as coping skills training. Some of them, as they were not specifically designed for use among comorbid patients, did not report PD-related outcomes. [76] [77] [78] [79] [80] [81] Some studies suggest a modest effect when CBT is tailored to the specific underlying personality traits. Other authors have developed an approach of integrating cognitive therapy with strategic interventions targeting maladaptive personality features, for example, personality-guided treatment for alcohol dependence, and reported their usefulness in substance use reduction. [81] The effects of psychotherapeutic interventions such as brief intervention, which are proven to be effective in patients with various SUDs, are yet to be studied in this population. [82] Psychoeducation Another way to help a patient with PD is through psychoeducation directed at the patients' personality problems. If provided sensitively, it may help increase the awareness of an individual toward his/her behavioral issues and its impact on him/herself and others. This may, in turn, help the individual make an informed decision about treatment seeking.
The role of psychoeducation has been studied in patients with ASPD comorbid with substance use in at least one RCT. [83] [84] [85] In this, a total of 176 patients were randomized into two groups: treatment as usual (n = 80) or treatment as usual plus a psychoeducation program (i.e., impulsive lifestyle counseling) (n = 96). The diagnosis of ASPD was made using the Mini International Neuropsychiatric Interview [MINI] ASPD module while addiction severity index was used for assessing the severity of substance dependence. The results suggested a modest engagement in treatment sessions, with only 21% of the participants attending all six sessions, with the median number of sessions being two. There was a significant difference in terms of reduced drug and alcohol use favoring the treatment condition. However, the effect sizes were small. There was a significant difference in mean drug composite scores between the two groups. However, no significant differences in terms of change in aggression scores were noted between the two groups. The intervention was also found to be effective in decreasing the treatment dropout rates (hazard ratio = 0.63; P = 0.03). [83] A post hoc analysis of the data also reported increased perceived help for anti-social PD among participants. [85] At the 3-month follow-up, the perceived help was associated with more abstinent days, higher treatment satisfaction rates, and reduced rate of dropping out of treatment. Overall, from this study, it may be concluded that psychoeducation may add beneficially to the treatment compliance and retention in patients with ASPD and substance use.
Contd... [70] n=58 Female BPD patients with substance use disorders DBT TAU RCT SCID-II 12 months DBT -greater reduction in severe borderline symptoms than TAU Effect of borderline symptoms not modified by the presence of comorbid substance use DBT -no effect on substance use problems
Small sample size The inclusion of only females
Harned et al. [71] n=101 
Pharmacotherapy
As a diagnosis of comorbid dependence is usually considered an exclusion criterion for pharmacotherapy studies, available literature about management of the comorbid PD is scarce. Importantly, pharmacotherapy usually is indicated in PD only when there is a comorbid psychiatric condition such as depression or anxiety or for emergency indications like agitation and psychotic episodes. [27] Antidepressants and antipsychotics can be considered for this purpose. [86] Only one RCT suggests about the effectiveness of pharmcotherapy in patients of alcohol dependence with a comorbid PD. [87] In this study, a total of 254 patients with alcohol dependence were included, and a comparison was made between patients with comorbid BPD, comorbid ASPD, and none of the two. The treatment arms included placebo, naltrexone alone, naltrexone plus disulfiram, and disulfiram plus placebo. In this 12-week trial, it was found that comorbid PD diagnosis had no impact on alcohol outcomes. There are no RCTs assessing the effectiveness of medications related to other substances of use and with other comorbid PD (as per authors' knowledge). Hence, the use of evidence-based medicines in the form of acamprosate and naltrexone is recommended when there is alcohol use disorder comorbid with PD. [27, 88] Similarly, when there is comorbidity of opioid dependence with PD, use of opioid substitution therapy is advisable which may lead to psychosocial rehabilitation in patients with severe dependence comorbid with a PD. [27] There is some evidence to suggest the use of anticonvulsants and mood stabilizers in patients with BPD comorbid with alcohol dependence. Both of them may also reduce alcohol consumption and craving. [89] Complementary and alternative therapies Some literature is also available about the effectiveness of acupuncture in comorbid BPD and substance abuse. A study conducted at a 90-day inpatient dual-diagnosis program reported the effectiveness of ear acupuncture on a sample of 231 patients (88% with nicotine dependence and 79% with a PD). [90] A total of 49 patients (21%) had no comorbid PD. ASPD (n = 37; 20%) and BPD (n = 78; 43%) were the most common PDs in the sample. The use of ear acupuncture was shown to be positively correlated with successful completion of the program for those with BPD diagnosis and was also positively correlated with the successful tobacco cessation. Similarly, interventions such as yoga are increasingly being studied in patients with SUDs and are found to be effective for at least some substance-related parameters. [91] However, they are yet to be studied in patients with comorbid PD.
METHODOLOGICAL ISSUES ACROSS STUDIES OF COMORBID PD AND SUDs
A few but important methodological issues need to be considered while assessing the studies of comorbid personality and SUDs, especially those on the treatment-related aspects. A wide range of prevalence rates is observed across the studies performed over the period of time based on the methodology adopted. The assessment of PD is especially difficult in the backdrop of a comorbid SUD. The use of a variety of instruments (e.g., clinical interview, IPDE, SCID-II, etc.) for the assessment of PD adds to the difficulty in the interpretation of the rates. One of the most important issues, especially for the studies on the management aspects of comorbidity, is the small sample sizes. [68, 69] Use of different inclusion and exclusion criteria adds to the difficulties in making inferences. Moreover, majority of the studies has been conducted on patients with BPD and a few on ASPD. The management aspects of SUDs comorbid with other PD are largely untouched till now. Selective inclusion of gender (e.g., inclusion of only females in the studies assessing DBT efficacy) makes generalizing difficult. Another major concern is the high rates of treatment dropouts, with one RCT reporting almost 77% drop-out rate. [72] Heterogeneity in the outcome measures is another factor that makes the interpretations difficult. Implementation of various psychotherapies (e.g., DBT, DFST, DDP, etc.) might be difficult, especially in resource-poor settings. The excessive reliance on self-report measures for the substance use-related outcomes is also a major issue. Finally, most of the studies have been conducted in western settings or in developed countries, and hence, the generalizability to other settings and countries is questionable.
CONCLUSION AND FUTURE DIRECTIONS
The comorbidity between PD and SUDs is rampant. BPD and ASPD are amongst the most common PDs to cooccur with SUDs. The comorbid PD negatively impacts the course and outcome of SUDs. Although psychopharmacological approaches have been scarcely studied in this population, some good quality evidence in the form of well-conducted RCTs exists for the psychotherapeutic approaches. Of these, three PD-specific approaches appear to be effective for comorbid personality and SUD patients: (1) DBT, (2) DDP, and (3) DFST. However, there are only a limited number of studies with small sample sizes for these, and hence, further RCTs are necessary to make firm conclusions. However, in the absence of a strong evidence base as of now, disorder-specific psychotherapy, especially DBT, can be considered as a treatment of choice for female patients with comorbid BPD and SUD. Further studies with larger sample sizes that include patients with different PD diagnosis (and not just ASPD or BPD) are required. There is a need for studies assessing the role of various pharmacological interventions, especially mood stabilizers and second-generation antipsychotics, in this population. Lastly, there is a need for studies assessing different population groups from different countries and cultures for making generalizable recommendations.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
